
and in Idaho on the 29th. Water-spouts were observed at  Key 
West, Fla., on the 20th, and at  Galveston, Tex., on the 30th. 

The Arkansas River fell to zero on the gauge at  Port Smith, 
Ark., on the 12th; this was the lowest stage of water a t  that 
p l w  since 1856. The Gila ltiver, Arizona, was high about 
one-third of the month, and considerable damage was caused 
by flood. The drought which prevailed in Kansas, Nebraska, 

W O S P H E R I C  PRESSURE (expressed in inches and hundredths). 

South Dakota, Iowa, northern Texas, Iridian Territory, Min- 
nesota, and partsof the upper lake region, and the Ohio valley 
and Tennessee was generally broken by raiu in the early par t  
of‘ the month. Noteworthy auroral displays were reported at 
Saint Audrews, N. B., on the 14th; itt Green Mountain, Me., 
on the 1&15th, and 18th; at Sault de St.e. Marie, Mich., on 
the 17-18th, and 19th; and at  Saint Vincent, Minu., 19-20th. 

The distribution of mean atmospheric pressure for August, 
1890, as determined from observatioiis taken daily a t  8 a. m. 
and 8. p. m. (76th meridian time), is shown on chart I1 by 
isobars. The departure of the mean pressure for August, 1890, 
obtained from observations taken twice daily at the hours 
named, from that determined from hourly observations, Faried 
at. the stations named below, a8 follows : 

Station. I Departure./j Statlon. 1 Departure. 

Eostport, Me ................... 
Boaton MMS ................... 
Philadelphia, Pa.. ............. .I 
Snvnnna~  an. ................. .; 
Bu5lo  d. Y ................... 
Detroi i  Mich ................... 

New YArk City ................. I 
WMhin on City ............... I 

Cincininti, Ohio.. .............. 
;;.&=$’$;;lh.; 1;;: 1; : : ;; : :;; ;, 

I 

008 

.mi 

.ooB 

.oq 

$:oxo 

.oxo 

Dnluth, Minn ................. ’ -.w5 -.& 
New Orleane, La... ........... ., -.WI 
Galveston Tax ................. -.010 

Denver, Colo ..................I -.cq 

Saint Louis, Mo... ............ I 
Santa V6, k. Max .............. -.ora 

.oc7 . 

.ooq I 

1V.-Originated exactly like 111 off the Pacific coast, and its 
path followed the same direction, except that as it approached 
the Atlantic it had a motion to the southeaet, a8 t h e  perma- 
nent High there had apparently moved eastward. In Wnse- 
quence th is  moved off the  coast Of Connecticut on 16th. The 
severe frosts in New Pork murred  in connection with this  

Fort Assinniboine. Mont ...... -.oca 
Salt LakeCity Utah .......... -. 013 

Eigh 16th a. m. 
V.-Was first noted at  Edmonton, N. W. T., 16th. Ita mo- 

tion waa rather slow a t  first, reaching Saint Vincent, Minn.. 

Date. 

........................ 8 
9 .............. : ......... 

IO ........................ 

in two days aud giving the first frost of the  season ’at  t h a t  
point. It had a ‘motion nearly due east and passed off t h e  
Nora Scotia coast 19th a. m. 

VI.-Originated off the coast of Oregon a. m. of 17th and it 
wm transferred from there to Montana p. m. of the  same day. 
Ita motion had a slight bend to the southward, but its general 
motion was east. It passed off the Nova Scotia coast on 21st. 
Rains were quite frequent near the centre, 

I Quare milea. Square miles. 

A. M. 1 P. M. I‘ Date. ’ 1  
....................... ....................... ....................... 

I -- 
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VII.-Had its origin in Manitoba on 2lst. The killiug fro8 
at sa in t  Vincent, Minn., morning of 229, occurred in i ts  centre 
and frosts were reported from lower Michigan t h e  next mornini 
also. The highest pressure of the month (30.40) occurred a --- - - 
Green Bay, Wis., a; m. of23d. 

VIII.-On the evening of the 23d Pacific! High had moved t, 
the Oregon coast and a< offshoot from this was trausferred t, 
Wyoming during the next 24 hours. I ts  intensity was ver; 
sl ight and i t  was entirely obliterated in Missouri a. m. of 28th 
Q.uiM heavy rain occurred at  Denver, C O ~ O . ,  in its centre a. DI 
gf t h e  26th; 

=.-Was first rioted to the north of Edmonton, N. W. T, 
a. m. of26th. Its motion was first a little south of east, the] 
0-6, and it had reached Lake Erie 011 the last day of tho moutll 

O L O W  PRESSURE AREAS OR STORMS. 
Tnere were 11 Low8 having a motion for at  least 2 days dur 

ing t h e  past mouth. Seven of these were first noted in N. W 
T. The general path was to the nOrtll, exactly as in July 
The principal characteristics are given ill a table a t  the en( 
0 this description. The following notes are added : 
&.-Had au origin in Wyoming on tho last day of July; it, 
motion was a little north of east and was last noted ou the 2( 
to t,he north of Lake Superior, though its effects mere felt alonl 
the upper lakes a few days later. The heaviest rain in 12 hours 

nearly dne east, and i t  passed off Anticosti 11th. The heavies 
rain in 12 hours was at  Narragansett Pier, R. I., 2.05,gth. 

In.-Like the last was  noted in N. W. T. on t h e  9th. b 
progress was rather erratic but generally east, and it passe( 
down to the mouth of the Saint Lawrence on 16th. The heav 
imt miu in 12 hours, 1.04, was  a t  Washington City, 16th. 

-Was like the last in i t s  origin,. on the  13th, and in ih 
f h ;  it disappeared off Nova Scotla 18th; a reniarkablt 

rein of 3.20 in 70 minutes is reported at Qlorado Springs p 
m, of 14th. This poiut was more than 900 miles from t h t  
ahrm-centre, but the rain seems to have been connected with it 

V.-This storm originated in S. Dak. on the 15th; its motiot 
wa8 due south, and all trace of it 18 lost on 17th. It may be 
regarded as an offshoot from IV. Rain to the amount of 2 .0~ 
in 1 2  hours was reported at.Port 8mitl1, Ark., ou 17th. 

vI.-Iu most respects this was the most remarkable storm 
of t h e  month. starting in the Panhandle of Texas a. m. 01 
the 18th, it had a motion of 45 miles per hour, a little east 01 
north. This was the highest velocity Of auy storm during the 
month. As shown by the isobars it bad a very slight intensity, 
the  pressure scarcely falling belo? 30.00 during the whole 
m m s e .  I t  also had the lowest velocity of tho wind accompauy- 
ing it, with oiie exception. A rainfall of 1.17 in 12 hours wm 
reported from Parkersburgh, W. Va., 20th. But the most 
memorable event iu its course was the Wilkes Barre, Pa., tor. 
n&o on the 19th. I n  th i s  16 persons lost their lives, and nearly 

of property w a  destroyed. (See “Local storms.”) 
11.-Started in Mauitoba on the 19th nnd rnoved nearly 

to the mouth of the Saiut Lawrence on the 25th. The 
lasf three clays of i k  motion the path wcaa very erratic. The 
most widespread general rain of the month accompanied this 
storm, 1.60 in 12 hours being reported at  Toledo, Ohio, ou the 

111.-This storm started in the N. W. T. on the 21st. Ita 
tion was nearly due east and i t  passed off t h e  Nova Scotia 

mas ton  the 28th. The highest wind velocity ofthe month, but 
one, 68 miles per hour, was reported with this storm on the 24th 
at Valentine, Nebr. A rainfall of 2.64 in 12 hours was reported 
fi.om CincinnaGOhio, on the  26th. 

.-Similar to VI, t h i s  storm originated in the Panhandle 
Texm on the 25th. I ts  motion wa8 first 88. till the 27th, 

on which date the cyclone in the Qulf, notice of which is giver1 
~ster  in “North Atlantic storms,TZiteed with it. After the 
27th ita course waa nearly due 888t, it8 last appearance being 
on the Carolina coast ou the 29th. This storm undoubtedly 

at Dubuque, Iowa, a. m. of 3d. 
as first noted in N. W. T. 011 5th;  its motion wai 

c 

Ch-W-RL 

united with the West India cyclone which approached the 
Atlantic c o a t  on the 30th from the se. 

The heavy rainfall in connection with this storm was quite 
interesting. For 12 hours ending p. m. of the 26th 1.06 fell a t  
Concordia, Kans., which was  on the north border about 400 
miles from centre. In the next 12 hours 1.80 fell at Fort Sill, 
Ind. T., aud 1.08 at  Port Elliott, Tex., in t h e  centre, nearly. 
I n  the next period of 12 hours 0.62 fell atPort  Ends, La., about 
300 miles to 80. of centre. In the next period 1.17 fell a t  New 
Orleans, about 300 miles in front, 1.48 a t  Memphis, Tenn., 
about 450 miles to the ne., and 1.00 fell a t  Nashville, 600 miles 
ne., while there was not a drop at  Meridian, Miss., 250 miles 
one. ; 0.04 at Mobile, Ale., nearly e. of centre, and 0.02 at  Port 
Ends, La., 200 miles ese. of‘ centre. In the next period 1.32 
fell a t  Vicksburg, Miss., 100 miles in front, and 1.00 at  Meri- 
dian, Miss., aboiit 200 miles in front or e. of centre. None fell 
at Peusacola, Fla., 300 miles ese. of centre. In the uext period 
1.02 fell a t  Mobile, Ala., 200 miles s., and 1.08 at  Montgomery, 
Ala., about 200 miles e. In  the uext period 1.34 fell a t  Chat: 
tanooga, Tenn., 1.60 miles n., rind 1.01 at  Pensacola, Fla., t h e  
same distance 8. In the next 12 hours eudiug a. m. of the 
29th 1.42 fell at Uharlotte, N. C;, about 100 miles n., while 
none fell a t  Charleston, very near the centre. As the storm 
passed off the coast 3.16 fell from 8 a. m. to 3.20 1). m. on the 
29th et  Hatteras, N. C., about 200 miles to n. of centre. Dur- 
ing 29th 3.10 fell at Lumherton, N. C., 3.00 at Athens, Ga., 
2.40 at  Cheraw, S. O., and 2.30 at  Columbia, S. C., which ma8 
the heaviest rain of the month at  so many stations. 

Its course WRB 
slightly se. at  first, then gently bending to ne. it passed off 
the Nova Scotia coast on 31st. The rainfall during i ts  whole 
course was insignificant, the heaviest in 12 hours, 0.63, occurring 
at Manchester, N. H.,‘on 30th. 

The following table gives the approximate velocity of Highs 
and Low8 during July and August. In  this table the  middle 
day of the storm instead of the first? day is taken as t h e  proper 
Point in chronological order: 

July. 
Numbor.. .I L II L I H III L 11 ii IV L v L 111 I1 V I  L I V  H VI1 L V ii VI11 L IX L 
Velocity ... 11 13 aa ag a4 ao 14 ag 42 19 17 16 18 35 

August. 
Vumber I H  1 L  I I K  I I L  11111 I I I L  I V H  I V L  V L  V H  V1L V I H  
Jolocity::::::: 37 23 ag ao 19 ax aa a3 a6 30 45 41 

V I I L  V I I H  V I I l L  VII IE I X L  X L  1 X H  
25 18 I8 I9 I9 I8 17 

X.-Originated in Manitoba on the 26th. 

These relocities have a maximum OII July lGth, August lst, 
tnd August 19th. A study has been made of storm velocities 
br the past 20 months, but i t  has been fouud impossible to 
nake a satisfactory determiuatiou of the velocity. If there is  
t regular progression in oiir storms and Highs it should be 
3ossible to determine it day by day. 

The velocities of either High or Low for any day in any part 
If the country were combined together to form a mean velocity 
)f progressiou in the upper current, or in whatever action may 
)e suppoped to cause these motions. The following table ex- 
iibits these mean velocities for August : 
late July3on.  m.-3op. m. 31 Aug. I a 3 4 s 6 7 
Ielocity 63 49 25 ax 18 35 31 32 37 36 13 14 15 13 xa ab 31 
lnte 8 9 I O  11 IZ 13 14 15 16 17 18 19 
rolocity 30 31 ra 15 17 18 15 X I  7 a6 a8 18 a6 a3 rl a5 aq a5 23 a0 36 19 63 36 
)ate ao ax az a3 aq as a6 27 a8 ag 30 31 
relocity43 35 40 40 19 a7 11 X I  14 18 14 15 14 q 21 14 23 ao l a  19 19 18 13 1 9  

I n  this table the date ha8 two figures under i t ;  the first is 
‘he motion from 8 p. m. of previous day to 8 a. m. of th i s  date, 
tnd the second the motion from 8 a. m. to 8 p. m. of this date. 
.twill be seen by these figures that there is a maximum in this 
)regression on July 30th and on August 19th, with secondary 
naxima on August 4th and Sth, and 8 very quiet period from 
August 23d31st. The uniformity of velocity in this table is 
lui te remarkable considering the  fact that it is taken from all 
)arts of the  country and in both Highs and Lows. There is 
mly a single serious break and that is ou t he  18th. 
As noted in the July REVIEW there seems to be an increase 

if velocity as the Low paases along the higher latitndes and 



make a projection of the tracks or measurement of these ve- 

Year. 1 Number. 
! 

mean 24-hour temperature for maklng the reduction, thus 

I- 
1873 .................. 
1874 .................. 6 

7 

Velocity ' 1  Year. area ( in square miles) of isobars 30.20 and 29.60. 
par hour. 

29.60. i! I 30.20. I 29.60. ~ 

I I Bnndusk Ohio ..........I ne. 

7 a Chicago Hclona, &ont I l l  ................ ............. I nw. ne. 
11 Block Ihand, R I... .....: ne. 
15 ...... do ................... ~ e. 
19 ...... do ................... e. 

a5 Fort Assinniboine, Mont., sw. 
zg Chicngo, Ill ............... I e. 

ar Grand Haven, Mich ...... .I nw. 

I 

I ,  I. I 

16 

4o a. 
I4 
24 

jo 
I4 
I 2  

ai 
biilsr. I/ Milca. ! ................. ................. 3z.o A.bf. i P.M. i A.M. I P.M. / / a 1  A.M. i P.M. 1 A.M. I P.M. 

1 6  I :?:I $ 1  I 
28.0 I! 1883 

i 5 .  24.0 !I 188q 
.- ~ ."". 

Dodge City Kana ....... 
Coneordia, Kans .......... 
Huron, 8. Dok ............ 
Bismarck, k. Dnk ........ 

............................ 

1- ................. IS." I I I ,  I 17.0 ;I .wg I - 1  

21 
25 
15 
16 

20 

Riae 

-- ................. ! 6 

................. 0 ................. 0 ................. 0 

................. 0 

0 

20, OOO ............. 
I 

1 5.6 

0 0 
0 5%- aoo,ax, 
0 I@- 1%- 

80, OOo 

31 zoo,ca Io4°c=x IooPca 15:- 

Tabulated statement showing principal characteristics of a r m  of high and low prrrcssure. 

]antic Ocean doring August, 1890, are shown on chart I. These 
paths have been determined from international observations 
by captains of m a n  steamships and sailing veasels received 
through the co-operation of the Hydrographic Oace,  Navy 
Department, and the L L  New Pork Herald Weather service." 

Eight storms have been traced for August, 1890, the average 
n m b e r  for the corresponding month of the last 7 years being 

i I Firs t  I observed. observed. 

tinuations of storms which first appeared over the North Ameri- 
can continent ; one was central on the 1st north of Newfound- 
land; one moved eastward between the Grand Banks and 
QreenlanU, thence southeastward to about the 20th meridian, 
and thence northwestward to the British Isles; one apparently 
developed off the middle Atlantic comt ; and one is given an 
approximate north of west path north of the West Indies to  a 

I- Barometer. 

High areas. 
I ............... 1 
11 .............. 2 
111 ............. 6 
IV ............. 11 v ............. I5 
VI vri ............ 17 ............ 21 vu1 ........... 23 
IX ............. 26 

Mean.. ....... 
I ............... 1 
II .............. 5 
111 ............. 9 
IV ............. 13 v ............. 15 
VI ............. 18 vn ............ 

L o w  arena. 

VlII ........... 2 
x .............. 3 'rx.. ........... 

Mean. ........ 

0 

44 
47 

2 
3 
E 
54 

...... 
46 
51 
9 
51 
45 
36 

$ 
51 

...... 
- 

,....I ...... ...... 1 4 . 4  I 

Maximum pressure chango and maximum abnormal temperature change in twelve hours and innximum wind velocity. 
..1 

Station. 

I 
! 

Father Point Quebec.... 
Rismorck, N.'Dak. ........ 
Anticoati Island, G.St. L.1 
Sn;ft;,n4. O&. .......... .I 
Chatham N B ........... 1 
Father Poiit ,  Quebec.. . .! 
Enstport, Me .............. 
Kockliffe, Out ........... .! 

............ 

Inch. 
.a6 
32 

* 30 
.44 
.30 
a 3 4  
30 
.a6 

36 

............................ ' .32 I... 
Huron 9 Dak ............ i 
Fort  S h y ;  8. Dak. ........ 
Fort Bmith.'Ark ........... 
Hslifa; N 8 ............. ! 
Fort  Buford N. Dak ....... 
Chatham N B..: ......... 
Montreal: d u e  bec... .... _ I  ...... 
Eantport,'Me .............. 

n,N. C ......... 2ZE, w is.. ........ ; 

Fall. 
-34 
* 24 

* 14 
.34 
.48 
.62 
.I8 
* 24 

:$ 

............................ ' .p i... 
I 

I 
i 

i Station. 

IO 
I -  

Philadel hia, Pa ......... i 
Bismarck 'N' Uak. ....... 21 

I4 
19 

ForL Assinniboine. Mout. 27 

Fort  YulPy 9 D& ........ 
Bwift ~ u & i ,  N. W. Vr.. . 21 

- ~ . ~  ~ 

Valentine Nebr. ......... 18 
24 

Fort Bully. 8. uak... ..... 15 
Rapid Citi ,  9. Dak ....... 
Northfield; Vt ............ ................. ........... Cairo. 111 
S dne C B I 
A r t  d&rd: N. Dak ..... 
Fort Custer,'Mont ....... 20 
Mobile,Ala ............... IO 
Cheyenne, Wyo .......... a6 

............................ I I7 

....I............................ ...... i I ax 

I 
6 
9 

I7 
16 

I9 

27 
26 

W 

21 

! Marquette Mich ......... ; 
Fort Bully' 8. Dnk ....... .I 
Rapid Cit; 8. Dnk ....... 
ForL8ull ' 8  Dnk ........ 
Kanms CrlyiMo ........ .I 
Eastport, Me ............. 
Montrenl Quebcc.. ..... .I 
Valentlni Nebr ......... .I 
Port we) La ............ 
Buffnlo, N.'Y ............. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ...... j I 45 

- 

Q B - 
I 
2 
I1 
16 
19 

26 
30 

21 
11 

.... 
2 

X I  
7 

:a 
20 
2 1  
aq 
at 
29 

.... 
- 


